Autoregulation of retinal blood flow in response to decreased ocular perfusion pressure in cats: comparison of the effects of increased intraocular pressure and systemic hypotension.
To investigate the regulatory mechanisms responsible for autoregulation of retinal blood flow (RBF) during periods of decreased ocular perfusion pressure (OPP). The effects of acute reductions in OPP on RBF were assessed using laser Doppler velocimetry in cats. The OPP decreased from 90 to 40 mm Hg by increasing the IOP (elevated IOP) or by decreasing the systemic blood pressure via exsanguination (systemic hypotension). The contributions of nitric oxide (NO), adenosine, and/or N-methyl-D-aspartic acid (NMDA) in regulation of the retinal arteriolar hemodynamics during decreased OPP was determined at 120 minutes after intravitreal injection of various inhibitors or PBS. Following PBS injection, the flow velocity decreased in proportion to the decrease in OPP; however, the retinal arteriolar diameter gradually increased. Consequently, the RBF was maintained near baseline levels when the OPP exceeded 70 mm Hg but decreased significantly (P < 0.01) when the OPP fell to less than or equal to 60 mm Hg due to elevated IOP or systemic hypotension. Adenosine receptor blocker 8-(p-sulfophenyl)theophylline, significantly (P < 0.01) enhanced decreases in RBF induced by elevated IOP and systemic hypotension at OPP from 80 to 40 mm Hg, whereas NO synthase inhibitor N(G)-nitro-L-arginine-methyl ester and NMDA receptor antagonist DL-2-amino-5-phosphonopentanoic acid only significantly (P < 0.01) enhanced reductions in RBF induced by elevated IOP. These results indicate that adenosine contributes to autoregulation of RBF during systemic hypotension, whereas adenosine, NO, and NMDA receptors autoregulate the RBF after elevated IOP. Different vasoregulatory factors might contribute to autoregulation of RBF after decreases in OPP induced by elevated IOP and systemic hypotension.